. ox2—1
45.x]ir£l]x+1

3 -
&, B
x——>2x—2

¢

46.

48, fim

x-»=1 X

lim
x=—1

XX+

In Exercises 49-62, find the limit (if it exists).

66 CHAPTER 1 Limits and Their Properties

PIU’ In Exercises 45-48, find the limit of the function (if it exists). ldF' Graphical, Numerical, and Analytic Analysis
Write a simpler function that agrees with the given function at

all but one point. Use a graphing utility to confirm your result.
2% = x=3
x+1

1

+1

3 . 3
62 lim ET A -
Ax—0 Ax

limit by analytic methods.

Vx + —\/5-

63. lim

x—0

65, 1 /@ + 21— (1/2)

x—0 X

function (if it exists).

sin x

67. lim
x—0 X

sin x(1 — cos x)

o 1y "
- )
78 fim
x—0 X
e 2
73. i (L0 h)*
h—0 h
75, him 22X
x—m/2 COt X
o T P23
—0 2t

78, fi 2Bt [Hint: Find lim
x—0 Sin 3x =0

(

. x—5 . i
¥ I S
. X2+ x—6 . x> —5x+4
L I ey 52 I T 2 —3
S ¥5- U5 2+ x—- 2
53. im——— 54, Ilm————
x—0 X x—0 X
55, lim XX 5 —3 86 il — 2
-4  x—4 x—3 x—3
57. i LGN = W/3) g /G + )
x—=0 X x—0 X
_ 2 _
59, fim 20 A% = 2 60. fim A% —x
Ax—0 Ax Ar—0 Ax
o xF AP -2+ Ax)+ 1T — (32— 20+ 1)
61. lim
Ax—0 Ax \

H@ Graphical, Numerical, and Analytic Analysis In Exercises
63-66, use a graphing utility to graph the function and estimate
the limit. Use a table to reinforce your conclusion. Then find the

2
o4, x1-1—>I1;l6 x— 16
8., T 2 — 22

x—2 x:—2

68. lim

x—0

70. lim

6—0

72. lim

0

tan® x

x—0

X

74. lim ¢ sec ¢

d—m

76.

2x

. 1 —tanx
m sesee———
x—m/4 SIN X — COS X

2 sin 2x> <

3x
3 sin 3x

In Exercises 67-78, determine the limit of the trigonometric

3(1 — cos x)
x

cos ftan 6

)]

H" In Exercises 89-94, use a graphing ufility o zrag®

79-82, use a graphing utility to graph the function
the limit. Use a table to reinforce your conclusion.
limit by analytic methods.

79, 2% 80. Tim (1 + cos 28}
t—0 E—D |
o s
81. lim 2% 2
x—0 X :

=0 Jx

In Exercises 83-86, find lim 1+ 42 — /&
Ax—0 Ax

83. f(x) =2x+3 84 f5)— J=
5. () = 36 r—n

In Exercises 87 and 88, use the Squeeze =
lim f (x).

x—cC

87.¢=0
4-x2<flx) <4+ 22
88. c=a

b—|x—al<fx)<b+|x—a

function and the equations y = |x| and y = — = =
viewing window. Using the graphs to vismally
Squeeze Theorem, find limD f ).

x>

89. f(x) = xcosx 9. f(x) = xsm=l
91. f(x) = |x| sinx 92. flx) = klosx
93. flx) =x sini \ *94. hix) = xoms—

95. In the context of finding limits. discuss whae & e
two functions that agree at all but one poist

96. Give an example of two functions that z=wes & 2@ =
point.

97. What is meant by an indeterminate form~

98. In your own words, explain the Squeeze Themrem

HU 99. Writing Use a graphing utility to graph

fx) =x, glx) =sinx, and hlx) = —

in the same viewing window. Compare the mazm uies
and g(x) when x is “close to” 0. Use the comparsom @0 =
short paragraph explaining why

lim h(x) = 1.
x—0



